In this study, temporal trends in daily time series data of key climatic parameters were analyzed using Mann-Kendall and Sen's slope estimator. Sensitivity analysis of each climatic parameter on reference evapotranspiration (ET o ) was performed to estimate the sensitivity coefficients and to evaluate the impact of global warming on ET o in the eastern Himalayan region of Sikkim, India.
INTRODUCTION
The worldwide agriculture sector is the largest consumer of water therefore, effective planning and management of water use in agriculture is very important and needs special attention. Water demand in agriculture is represented by the crop water requirement (CWR) and is usually calculated from reference crop evapotranspiration (ET o ) and crop coefficient (Patle et al. ) . ET o is an important variable of the hydrologic cycle and plays a significant role in the estimation of the evaporative demand of the atmosphere independently of crop type, crop development, and management practices for a given location and time (Tabari & Talaee ) . Temperature, relative humidity, wind speed and sunshine duration and rainfall are the key elements of climate and any change in climatic parameters would affect the CWR and future planning and management of water resources (Goyal ; Patle et al. ) . Water demand is also increasing from the different sectors and is likely to increase due to climate change in the future (Patle et al. ) . Air temperature is the most widely used indicator of climatic changes, both on global and regional scales (Bandyopadhyay et al. ) . Therefore, precise estimation of ET o is essential for predicting actual crop evapotranspiration, water management, irrigation scheduling, and other practices of agricultural production (Ying et 
METHODS

Study area
The Sikkim state of India is a pioneer in organic agriculture.
The study area comprises the east district of Sikkim and is 
Data used and methodology
The daily meteorological data Equation (2):
where x j and x k are data values at times j and k ( j > k)
respectively. The median of these N values of Q i is rep-
and 
where ET o is the reference evapotranspiration (mm day À1 );
R N is the net radiation at the crop surface (MJ m À2 day À1 );
G is the soil heat flux density (MJ m À2 day À1 ); T is mean daily temperature at 2 m height ( C); u 2 is the wind speed at 2 m height (ms À1 ); e s is the saturation vapor pressure (kPa); e a is the actual vapor pressure (kPa); e s -e a is the saturation vapor pressure deficit (kPa); Δ is the slope of vapor pressure curve (kPa C À1 ); γ is the psychometric constant (kPa C À1 ) ¼ 0.665 × 10 À3 P, where P is atmospheric pressure (kPa). P can be calculated by Equation (4) 
Sensitivity coefficient
The sensitivity coefficient was calculated using Equation (5) which is a non-dimensional form of the sensitivity coefficient as suggested by Gong et al. () : but the effect was less than the mean maximum temperature. The maximum change of ET o was about 4.1% in the monsoon and winter seasons, whereas a 20% decrease in relative humidity increased the ET o by 6.1%, respectively.
Reference evapotranspiration was more sensitive to relative humidity during winter, followed by the monsoon and Analysis revealed that in all the seasons, ET o was more sensitive to mean maximum temperature followed by Minimum temperature (T arid to humid climates, whereas its sensitivity to sunshine hours increased from arid to humid environments. In the arid region of northwest China, ET o was found to be most sensitive to wind speed, followed by relative humidity, temperature, and radiation (Hou et al. ) . Goyal () reported that in the arid zone of Rajasthan in India, evapotranspiration was more sensitive to temperature followed by wind speed, solar radiation, and vapor pressure, whereas for the semi-arid region of Karnal, Haryana, seasonal and annual ET o was most sensitive to maximum temperature followed by sunshine hours (Patle & Singh ) . In our study area, which is situated at the foothills of the eastern Himalayan region, seasonal and annual ET o was found to be more sensitive to maximum temperature followed by duration of sunshine hours. The arid zone of Rajasthan is in the famous Thar Desert and therefore temperature and wind ET o would be different for different parameters. This study was carried out for the East district of Sikkim using the data of only one station. However, the findings of the study will be applicable in regions having a similar climate.
